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$\partial P$ $P$ $A\oplus B=\{x+y|x\in A, y\in B\}$ $A$ $B$
$\alpha A=\{\alpha x|x\in A\}$ $A$ $\alpha$
$0$ $P$ $-P$
$q\in\partial P\cap(-\partial P)$ $q$ $-q$ $\partial P$
$O$
2 ( $O$ ).
1 $k$ $w_{1}\geq w_{2}\geq\cdots\geq w_{k}$ $w_{1}\leq w_{2}+\cdots+w_{k}$
( ) $P\subseteq \mathbb{R}^{2}$
$(w_{1}+\cdots+w_{k})P\subseteq w_{1}\partial P\oplus w_{2}\partial P\oplus\cdots\oplus w_{k}\partial P$








Toeplitz (square peg problem)
Toeplitz 1911
Meyerson [7] Kronheimer, Kronheimer [4] $C$
$T$ $C$ $T$ (





$P$ ( ) $S_{1}(P)$
$3P\subseteq S_{1}(P)\oplus S_{1}(P)\oplus S_{1}(P)$





) $f:\mathbb{S}^{d}arrow \mathbb{R}^{d}$ $f(x)=f(-x)$ $x$
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$d=1$ $P$ $0$ $(f(x)$
$x$ $\partial P$ ). 3
2
1 $P$ $w_{1}$ $\partial P$
$p$
$w_{2},$ $\cdots,$ $w_{k}$ $-p\cdot w_{1}/(w_{2}+\ldots+w_{k})$
$w_{1}\leq w_{2}+\cdots+w_{k}$ $p$ $P$ ( )
$w_{1}$
$\partial P$
$w_{2}$ ( ). $w_{2}$
$\partial P$ $-w_{1}/w_{2}$ $\partial P$






$w_{3}$ ( ). $w_{3}$
$\partial P$ $-w_{2}/w_{3}$ $\partial P$








$0$ ( ) $p_{0},$ $p_{1}$ $\partial P$
$Po$ $p_{1}$ $L$ $\gamma(0)=p_{0},$ $\gamma(1)=p_{1}$
$\gamma:[0,1|arrow L$
$a\in L,$ $b\in\partial P,$ $c\in\partial P$ $q\in L$ $H(q)$
$oq$ [1]
4 $v:Larrow \mathbb{S}^{2}$ $q\in L$ $v(q)\in H(q)$
$v:Larrow \mathbb{S}^{2}$ $t\in[0,1]$ $\theta\in[0,2\pi)$ $b(t, \theta)$
$c(t, \theta)$
$\bullet$ $\gamma(t),$ $b(t, \theta),$ $c(t, \theta)$
$\bullet$ $b(t, \theta)-c(t, \theta)\in H(\gamma(t))$ $v(\gamma(t))$ ( $H(\gamma(t))$ )
$+\theta$
$b(t, \theta)$ $P$ $fi(t, \theta)\in\{+, -, 0\}$
$c(t, \theta)$ $f_{2}(t, \theta)$
$fi(t, \theta)=f_{2}(t, \theta)=0$ $(t, \theta)$ $\gamma(t),$ $b(t, \theta),$ $c(t, \theta)$
$(t, \theta)$ $(t, \theta)$ $F(t, \theta)$
$F(t, \theta)=\{\begin{array}{l}++ (fi(t, \theta), f_{2}(t, \theta))\in\{(+, +), (+, 0), (0, +)\} -- (fi(t, \theta), f_{2}(t, \theta))\in\{(-, -), (-, 0), (0, -)\} +- (fi(t, \theta), f_{2}(t, \theta))=(+, -) -+ (fi(t, \theta), f_{2}(t, \theta))=(-, +) \end{array}$
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2 $(t, \theta)$ $+-$
3 $C$ $++$
( 2). $p_{0}$ $p_{1}$ $F(O, \theta)=++,$ $F(1, \theta)=-$
$\theta$ $t$ $0$ 1 $F(t, \theta)$ $v$
3 $C$ $++$ -
$\mathcal{W}(\theta)$
$++$ $+-$ $e$ $++$ $-$
$e$ $++\cdot$ - $++\cdot-+\cdot$
$\theta$
$\mathcal{W}(\theta)$
$\mathcal{W}(0)$ $\mathcal{W}(\pi)$ $++$ $-+$
$e’$ $\{e, e’\}$ $C$ $++$ - $e$ $e’$
$b(t, O)=c(t, \pi),$ $c(t, O)=b(t, \pi)$ $\mathcal{W}(\pi)$ $\mathcal{W}(0)$





$d$ $P$ $0\sim d$ $i$ $k$
$S_{k}(P)= \bigcup_{i=0}^{k}\bigcup_{f\in F_{i}}f$ $P$ $k$ 1
$S_{1}(P)$ ( ) $d-1$ $\partial P$
$0$ $S_{1}(P)=\partial P$ 1 $S_{1}(P)$





$P$ $d$ 2 5
6 $P\subset \mathbb{R}^{d}$
$2P\subseteq S_{\lfloor d/2\rfloor}(P)\oplus S_{\lceil d/2\rceil}(P)$
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